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SUBROUTINE AVERAGE ( INDATA, COUNT, MAX, MIN, AVG, RMS) 
INTEGER COUNT 

REAL INDATA (COUNT) ,MAX,MIN, AVG, RMS 
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Array of input values 
Number of values to average 
Maximum value found 
Minimum value ' found 
Average of all values 
Root-Mean-Square of all values' 



REAL SUM, RMS SUM 
INTEGER I 
C These are internal variables 



[ni -ializazion of internal variables 
SUM =0.0 
RMS SUM =0.0 
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C Main Loop proper 

DO 100 I = 1, COUNT 

IF (INDATA (I) .LT. MIN) THEN 

MIN = INDATA (I) 
ENDIF 

IF (INDATA(I) .GT. MAX) THEN ; 
MAX = INDATA (I) 
ENDIF 

SUM = SUM + INDATA (I) • — * 
RMSSUM = RMSSUM + INDATA (I) * INDATA(I)>^ 
100 CONTINUE } 
C End of main loop |Ol4* 

C Calculate average, RMS ' ' ^' ^ 

AVG = SUM / COUNT ' 

RMSSUM = SQRT (RMS SUM/COUNT) — 
END , A 

ioia 



FIG. 10 



DETERMINE RESPONSIBILITIES OF 
HOST COMPUTER(S) AND PROGRAM 
HOST COMPUTER(S) TO PROVIDE 
RAW TEST DATA TO PROCESSING 

MODULES, AND TO STORE 
PROCESSING EXECUTION RESULTS 







DETERMINE REQUIRED MEMORY AND 
MEMORY OUTPUT FORMAT 



DERIVE HARDWARE IMPLEMENTATIONS 
FOR THE ROUTINE/ALGORITHM, AND FOR 
EACH OF THE TASKS IN THE 
ROUTINE/ALGORITHM 



FIG. 11 



IF (INDATA (I) .LT, MIN) THEN 
MIN - INDATA (I) 

ENDIF 




- Clock 



IF (INDATA(I) .IT. MIN! THEN | 3oO 




SUM - S'JM ♦ IN DATA ( I ) 



IndataC 



12 Clock 




Sam 



Fl&* IS 



fy 

hi 

: ^ 



RMSSUM - RMSSUM + INDATA(I) * INDATA(I) 



Inda 




Clock - 



f\(y. l(o 



COUNT 
Register 
(I aded 
from b it) 



\70Z- 



Comparator 17 O 1 ^ 



I = Count? 



1-bft 
Pipeline 



DONE 



MEMORY CONTROLLER GENERATES AND 
PROVIDES BURST ADDRESS (ADRS) AND 
BURST INDICATOR TO MEMORY 



lioo 



RECEIVE CLOCK PULSE 



OUTPUT DATA 



J8of 



/so* 



1 



DISTRIBUTE DATA IN DATA 

PATH TO RESPECTIVE 
FUNCTIONAL EXECUTION 
UNITS FOR PARALLEL 
PROCESSING, ACCOUNTING 
FOR DATA DEPENDENCIES 
AND CONTROL FLOW USING 
PIPELINE STAGES 



OUTPUT ONE 
ALGORITHM/ROUTINE 
ITERATION AT END OF 
PIPELINE 



FIG. 18 



ENABLE REGISTER TO OUTPUT 
STARTING ADDRESS 



ENABLE REGISTER TO OUTPUT BURST 
MODE CONTROL SIGNAL 




OUTPUT STARTING ADDRESS AND 
BURST MODE CONTROL SIGNAL TO 
MEMORY 



BEGIN BURST TRANSFER IN 
PREDETERMINED DATA BLOCK SIZE 





OUTPUT BURST TERMINATE CONTROL 
SIGNAL 




FIG. 19 



OUTPUT DATA FROM MEMORY ON 
OCCURRENCE OF TRIGGERING EDGE OF 
CLOCK CYCLE 



,2ooo 



DATA A TRANSMITTED VIA DEDICATED 
PATH TO FUNCTION X 



2002. 



FUNCTION Z COUPLED TO RECEIVE 
OUTPUT OF FUNCTION X AND DATA B VIA 

DEDICATED TRANSMISSION PATH 




ADD ONE STAGING 
REGISTER TO DATA B 
TRANSMISSION PATH 





EXECUTION UNIT 




PERFORMS 




FUNCTION Z ON 


» 


INPUTS FROM 




FUNCTION X AND 




DATA B 



ANALYZE NEXT CLOCK 
CYCLE 



FIG. 20 



Z\oo 
\ 

A 



Pipeline 
Registe r 



A 




I-blt 2-"° 
Pipeline J 



Select 



HI 



Clock 



..•.I 




Pipeline 0%~ 
Registe r^ 



± 



2:1 Multiplexer 



Pipeline 
Registe r 



A 



abs(A) 



Pipeline 
Registe r ^ 

^2 



A 



-2-1 0<e 



3 Figure£l. abs(a) naive hardware implementation - 2 cycles 



Note:- A width = N bits 



Pipeline 
^202 Register 



A 



Clock 



A(Sign bit) = A(n-l) 



A(n-2 downto 0) 



V-l inverte rs 



i 



sjX , 0 ,abs(A(n.l) 

!v- :-%.-v.-.,. ■ .. ..v* 



Pipeline 
Register 



A 



2:1 Multiplexer 
n-1 bits width 



•v abs(A) 



Fiaure72. absfa^ faster imnlempntartnn - 1 rvolp 



Pipeline 



Operat rLogk 



Pipeline 

Register ^3fO 




Result 



^Clock • * 



£ — 



Figure Z3 Binary operator 



ru 



Pipeline j PipeUoe ^ Pipeline 
"yRcgster 1^1 agister ^1 Register 



Operator Logic 

2^ 



Pipeline 
Register 




Result 



Clock 



Figure i\ Binarv oDerator with one earlv operand 




PCI Bus Host Interface 



Figure25 Typical system block diagram 




Data Flow Unit 



Fieure24> Pioelining to reduce memory accesses. 



2:1 multiplexer 



Data 



7 



Clock r 



Enable 




Output 



Figure Zl Implementation of Register with Enable 



TU 

J: : 
til 



Inputs 



"IF" 

Expression 
Logic 



THEN 




Inputs 



Clock * 



Inputs 



Register 
with Enable 



Figure 28 Hardware imnlementation of conditional statement 




Figure^ 3 ! Example host interface/programming model 



,1-1 1 f 



1^ 

' ! : ; 
(.. |_ ; ..; 

. i.. |... t 



.!...;....;. 
- !.!. .1 



-1— 



Br- 

ft 



r1 : 



.9 



#:rr!.T 



-!—■ » ■--}■ -r- 



.1.1 4h- 



.1: 



t .j.i.... 



t-r-fcj 



40-L 



-r— r- 



J- 



1 ! 



T 



-r™r 



I 1 



~i~T 



* ! i" 



r-'l-f- 



I ! 



si 



■i-O" 



-t— r- 



i I 



i I * 



"f-T 



! i ! 



I i 



<: ~" 

re*™: 



— !- 



7> 

o 

o 

;-t:: 



... j 



3 Q_ , 



-v- 



T 

o 
-I 



3 

— o- 

-2 




J .1 



,<« (O 



..a -j- 



.-i — 



. L 



1= 



